Purpose The early loss of a parent is a tragedy and a serious life event. This study investigated grief resolution and morbidity in cancer-bereaved teenagers 6 to 9 years after the loss of a parent to cancer. Methods In a nationwide population-based study of 622 of 851 (73 %) youths who as teenagers 6 to 9 years earlier had lost a parent to cancer, we explored the magnitude of unresolved grief and its association with psychological and physiological morbidity. Participants answered a study-specific anonymous questionnaire including questions about if they had worked through their grief and about their current health.
Introduction
Major losses such as the loss of a parent or sibling are, without a doubt, among the worst things that can happen to a young person [1] . Even though the majority of bereaved individuals of all ages eventually will adjust [2] , some are at risk for severe consequences.
BIt is my greatest regret today that I didn't accept the support that was offered but let my grief grow for seven years until it wasn't containable any longer.P art of an advice to health-care professionals from a daughter who 8 years earlier, at age 16, lost her father to blood cancer Adolescence denotes the transition from childhood to early adulthood when an individual becomes increasingly independent from the original family. It involves major psychological, social and physical changes, including increased reactivity to stress [3] . Nationwide studies of bereaved teenagers and young adults have documented increased risks for selfinjurious behaviour [4] , suicide attempts [5] and death [6] .
Grief is a unique experience. Nevertheless, sadness, crying, dysphoria, anger, hallucinations, emotional numbness and insomnia, i.e. having difficulties falling asleep and or staying asleep, are common symptoms of grief in the acute phase of bereavement [7, 8] . Experiencing emotional pain is often considered natural and to indicate that a necessary emotional processing of the loss, referred to as doing grief work, is in progress [7, 9, 10] . Grief work has been acknowledged as being a part of the coping and recovery process in several grief theories and models, beginning with Freud [9] , and continuing with the development of the stage theory of grief [11] , the task theory of grief [12] , the dual process model [13] and psychological tasks for bereaved children [14] . However, whether grief work needs to be highly intense and lengthy if it is to provide the benefits of grief resolution has been debated [10, 15] .
Besides a number of identified risk factors such as losses that are sudden, unexpected or untimely [16] and poor family cohesion [4, 17, 18] , characteristics of the trajectory of the grief itself are considered to be of significance for bereavement-related health consequences [19] [20] [21] . Although the taxonomy in use is varied, it can be summarized into four general patterns, schematically depicted in Fig. 1 , e.g. (a) normal (or adjusted, typical, non-traumatic) grief versus complicated (or maladjusted, atypical) variants such as (b) chronic (or prolonged, traumatic) grief, (c) absent (or inhibited) grief and (d) delayed (or dammed-up) grief [11, 19, 22] . In addition, a resilient (i.e. transient, minimal) form of reaction has been acknowledged in adults [19] .
Grief in adults has been characterized as beginning with a transient phase of acute grief that most often matures into integrated grief and decreasing strain. The alternative trajectory is a reaction that intensifies into a prolonged, chronic form of grief [8] . Whether delayed grief even exists has been questioned [19] . However, in the Harvard Child Bereavement Study, Worden and Silverman found that many differences in outcome were not apparent until 24 months postloss and therefore emphasized the need for longer follow-up times for bereaved children [23] . Furthermore, in the preparatory interviews that were performed for this nationwide research project, descriptions of what could constitute grief that had been dammed-up or delayed for several years, as exemplified in the vignette, were often provided by the teenagers.
In this study, we explored long-term self-reported grief resolution and its associations with physical and psychological morbidity in sons and daughters who lost a parent to cancer during teenage.
Methods Subjects
Deceased parents were identified in the Swedish National Causes of Death Register in 2009. Parents had died from cancer 6 to 9 years earlier (i.e.in 2000 to 2003) and before 65 years of age. The Multi Generation Register at Statistics Sweden identified bereaved children who had been aged 13 to 16 and living at the same street address as both parents at the time of loss, whose other parent was alive and who had been born in one of the Nordic countries. All had to have an identifiable telephone number.
Questionnaire development
Following a preparatory phase including 16 semi-structured interviews with youths (cancer-bereaved between the ages of 13 and 25) and three experts in palliative care and bereavement, and with the inspiration of the research group's previous work, a questionnaire was outlined. The questions, mostly single-item, and their response options were tested for face validity on 15 cancer-bereaved youth who had lost a parent between 13 and 16 years of age. The routine for questionnaire development has been described in detail [24] .
Measurement
BHave you worked through your grief?^was the single-item question used to assess grief resolution. Response options were BNo, not at all^, BYes, a little^, BYes, moderately^, BYes, completely^and BI don't know^. The question has been used in previous projects in our research group of Clinical Cancer Epidemiology at Karolinska Institutet. In the questionnaire for cancer-bereaved siblings, three questions from the complicated grief inventory (ICG; i.e. strong longing for the lost person, unable to trust others, perceives life as empty without the lost person) [20] were included. All three correlated strongly with our single-item question about grief resolution [25] . We used PHQ-9 (Patient Health Questionnaire) [26] to measure depression. It consists of nine questions phrased in accordance with the criteria for major depressive disorder in the Diagnostic and Statistical Manual of Mental Disorders (DSM version IV). For details of single-item questions and their response options, see Table 2 .
Data collection
First, an invitation letter describing the study aim and research ethics was successively sent to eligible individuals. Second, a research assistant called each individual to ask if they wished to participate; only those who consented were sent a questionnaire. To ensure anonymity, a reply card was returned separately from the questionnaire. Last, after a few weeks, we posted a combined thank-you-and-reminder card and made reminder phone calls to those whose reply cards we had not received.
Statistical analysis
We calculated the percentage of cancer-bereaved youth in each category of the outcome, grief resolution (Bno^and Ba littleŵ ere labelled unresolved grief; Bmoderately^and Bcompletely^were labelled resolved grief). Those whose answers were missing or who responded BI don't know^were excluded from further analyses. In univariable analyses, we used risk ratios (RRs), i.e. the ratios of proportions estimated through log-binomial regression, first for the associations between background variables and unresolved grief and then for the associations between unresolved grief and psychological and physical morbidity. Associations with the outcome variables were calculated with log-binomial regression (for RRs) and logistic regression (for ORs) for each gender separately. We then calculated ORs between unresolved grief and psychological and physical morbidity including into the model first the two variables previously found to be potential confounders: time since loss and depressive symptoms [25, 27] . Finally, we added the two variables, Bnegative tormenting thoughts about the parents' disease or death^and Bavoiding reminders of the parents' disease or death^, both found to correlate with problematic sleep and bereavement-related depression [28] , into the model. Statistical tests were performed at the 5 % significance level in SAS (version 9.2, SAS Institute Inc., Cary, NC, USA).
Results
The questionnaire was returned by 622 (73 %) of the 851 confirmed eligible sons and daughters, cancer-bereaved at ages 13-16 and aged 18-26 at the time of survey. Non-responders were 108 individuals (13 %) who did not return the questionnaire, 66 (8 %) that declined to participate and 55 (6 %) with whom we could not establish contact and thus did not send a questionnaire to. Half of the participants were daughters, and in total, 54 % of all participants had lost a father. The majority, 89 %, were currently studying at college or university, employed or self-employed [4, 17] . Table 1 shows the answers for the 559 individuals that had rated their degree of grief resolution at the time of survey, i.e. 6 to 9 years post-loss. In total, 49 % reported unresolved grief Fig. 1 Grief trajectories. Trajectories a and b start close to zero at the time of loss. The opposite is exemplified in c and d where stress is already high at the time of loss, such as e.g. after a period of severe disease (8 % no and 41 % a little grief resolution) while 39 % reported moderate and 11 % reported complete grief resolution.
Among the demographic variables measured, only gender was statistically significantly, i.e. 95 % confidence interval (CI) excluding 1.0, associated with unresolved grief (RR, 1.3, 95 % CI, 1.1-1.6) ( Table 2) . We documented a statistically significantly higher risk of unresolved grief in sons (RR, 1.7, 95 % CI, 1.3-2.2) but not in daughters (RR 1.2, 95 % CI 0.96-1.4) if grief was not initiated within the first months after the loss. Figure 2 presents degree of grief resolution according to when participants had started to grieve. The highest numbers of grief resolution and hence lowest number of unresolved grief were found in those who had started to grieve a couple of days after the loss. Forty-eight percent indicated that they started to grieve either before the loss (12 %), at the time of the loss (30 %) or in the first few days afterwards (6 %), while 22 % indicated that they did not know when they started to grieve. Table 3 presents the risks of morbidity for nine out of 14 variables that we found were statistically significantly associated with unresolved grief: moderate to severe depression (i.e. PHQ-9 score >9) (sons RR 3.6, 95 % CI 1.4-8.8; daughters RR 1.8, 95 % CI 1.1-3.1), for trouble falling asleep one to three times a week or more (sons RR 2.3, 95 % CI 1.3-4.0; daughters RR 1.7, 95 % CI 1.1-2.7), for having felt dammedup grief one to three times a week or more (sons RR 2.7, 95 % CI 1.2-6.1; daughters RR 2.6, 95 % CI 1.4-4.8) and for fatigue the last year (sons RR 1.8, 95 % CI 1.3-2.5; daughters RR 1.4, 95 % CI 1.1-1.7). In cancer-bereaved daughters with unresolved grief, we found statistically significantly increased crude risks of exhaustion, use of prescribed sedatives and dizziness, while in sons with unresolved grief, we identified increased crude risks of emotional numbness and self-injuring. We found no statistically significant associations between unresolved grief and the remaining five variables, stomach ache, problematic eating, heart palpitation, recurrent fever infections or inflammations or visits to a physician (data not shown).
After inclusion of time since loss and moderate to severe depression (PHQ-9 score >9) into the model, nine associations remained statistically significant with between twofold and threefold odds for unresolved grief: moderate to severe depression, fatigue and dammed-up grief in both sons and daughters; trouble falling asleep and emotional numbness remained statistically significant for sons, while dammed-up grief and exhaustion remained associated with unresolved grief in cancer-bereaved daughters. At the time of the survey, having been avoiding reminders of the parent's disease and death was reported by 18 % (56/309) of the sons and 26 % (81/312) of the daughters. After including intrusive thoughts and avoiding reminders of the parent's disease and death into the model, five associations remained statistically significant, including insomnia in sons, exhaustion in daughters and fatigue in both sons and daughters (Table 3) .
We found statistically significant associations between intrusive thoughts and avoiding reminders of the parent's disease and death on one hand, and unresolved grief, insomnia and moderate to severe depression (data not shown).
Discussion
This Swedish population-based study shows that a substantial part of cancer-bereaved sons and daughters report no or little grief resolution 6 to 9 years following their parents' death, and such unresolved grief was associated with insomnia, fatigue and depressive symptoms in both sons and daughters. In sons, unresolved grief was associated with self-injury, and in daughters, it was correlated with exhaustion and use of sedatives.
We have little with which to compare our finding that unresolved grief many years after the loss is so astonishingly often reported by cancer-bereaved youth. We have been unable to identify any other study in which bereaved sons and daughters have rated their degree of having worked through grief on a straightforward single-item question. Within our research group, however, the identical question has been posed in previous nationwide cancer-bereavement research projects. Here, unresolved grief has been reported by 26 % of parents (aged 26-69) that 4 to 9 years earlier had lost a child [27] ; by 16 % of men (mean age 65) that had been widowed 4 to 5 years earlier [29] ; and by 52 % of young people, 2 to 9 years after the loss of a sibling at ages 12-25 [25] . Taken together, these results show that in the time frame of approximately 4 (6) to 9 years postloss, unresolved grief is more often reported by cancerbereaved youth than by cancer-bereaved adults.
In addition, we found that four out of five participants could indicate a specific point in time when they had started to grieve. Also, among those who had started to grieve at and around the time of loss, i.e. acute grief [8] , the majority reported moderate to complete grief resolution. However, our study showed that the fact that grieving had previously been initiated was no guarantee that it was perceived as being resolved. We believe these findings are in parallel to the clinical observation that youths might grieve intermittently in short intervals [1] , which in turn could delay the grief resolution. Thus, many cancer-bereaved teenagers might not proceed from the acute grief phase into either an integrated or an intensified chronic form of grief [8] (14) 26 (9) Excluding individuals with missing data (n = 6) and those responding BI don't know^(n = 57) (Fig. 1a, b) , but rather into an inhibited or delayed form of grief, corresponding to the trajectories c and d in Fig. 1 . Our interpretation is supported by a recent survey of 39 international experts on childhood bereavement concluding that in addition to traumatic grief, delayed grief and inhibited grief are major types of grief in young people [30] . Also, inhibited or delayed grief might partially explain the finding that children's distress increased over time, i.e. did not appear until 2 years post-loss [23] . We can only speculate about why grief is reported to be unresolved still 6 to 9 years post-loss in so many of these cancerbereaved youths. One explanation could be that the teenagers are too exhausted from going through a more or less protracted time of parental illness, potentially including exposure to parental distress, to endure active emotional processing immediately after the loss. Indeed, Christ and coworkers have even argued that the illness period might be harder than the bereavement period [1] . Another possible explanation is that partial processing, delaying and avoiding is a coping strategy in response to a sometimes terrifyingly painful experience of grief in an age group found to be particularly vulnerable to stress [3, 8, 31] . Alternatively and as previously suggested, the existence of negative intrusive thoughts and memory avoidance, i.e. PTS-related cognition and behaviour, would prevent the bereaved youths from attending to and processing their grief [32] . Other reasons for teenagers to delay or postpone their grief could be that they want to control their emotions [33] . The grief of the surviving parents might both make them unable to support their children and make the children want to suppress and conceal their emotions so as not to cause additional distress to the surviving parents [34] . Bearing in mind that the surviving parents are relatively young and may have limited experience of surviving significant bereavement, it is not surprising if their capacity to provide a safe environment in which the children can learn how to cope with intense emotions is limited [34] .
The type of losses in focus in this study, i.e. illness related, might be conceptualized as anticipated and hence normal and non-traumatic. However, these losses involve the classic risk factors for loss-or grief-related consequences [22] ; they are untimely in that death occurs in young patients with dependent children, and even though probably anticipated by health-care professionals, many of these losses were sudden and unexpected for the teenagers. For example, we previously documented that approximately 65 % of our cancerbereaved youths reported that they had not yet realized that their parent's death was imminent when only 1 day was left [35] . Insomnia, fatigue and depression are interrelated and partly overlapping phenomena with fatigue being one of Unresolved grief (Bno^and Ba little^grief resolution). Italicized numbers denote statistically significant findings, p < .05 RR relative risk ratio, CI confidence interval, n.s. not significant Fig. 2 Self-reported grief resolution at 6 to 9 years post-loss according to when grieving was initiated Table 3 Risks for morbidity in cancer-bereaved youth reporting unresolved compared to resolved grief 6-9 years after the loss several daytime consequences of insomnia [36, 37] and insomnia being one of the diagnostic symptoms of anxiety and depression [38] as well as a possible cause of depression [37] [38] [39] . The gravity of insomnia needs to be underscored since it may cause secondary problems, e.g. with concentration, memory and school performance [40] [41] [42] as well as irritability and an increased risk of accidents [37] .
Grief and insomnia have been studied in a sample of 815 American college students, 508 of whom had lost a family member, relative or close friend from various causes of death during the preceding 2 years and 307 non-bereaved individuals. The results show that insomnia was significantly more often reported among the bereaved (22 %) compared with the non-bereaved students (17 %) and those who had insomnia reported higher symptoms of complicated grief as measured with the inventory of traumatic grief (ITG) [43] .
We have been unable to find any study targeting fatigue in bereaved youth at any point in time after the loss. However, in a study of 51 adults, fatigue declined from being reported by 64 % at 1 month post-loss to 15 % at 13 months post-loss [44] . We have no information about insomnia or fatigue between the loss and the time of survey and are therefore unable to make comparisons for this time frame. We can only conclude that fatigue in the preceding year was reported by 37 % of sons and 64 % of daughters 6 to 9 years post-loss with increased risks in those who reported unresolved grief.
For study design and interpretation of data, we used epidemiological methods as transferred to this field by the hierarchical step model for causation of bias [45] . As in all research, there are both strengths and weaknesses to consider. Important strengths of this study are the nationwide setting; the high participation rate; focusing on the time frame of 6 to 9 years after the loss which is a time frame that has rarely if ever been studied; deriving, formulating and testing the validity of single-item questions in close collaboration with those concerned and thus collecting self-reported measures of experiences and perceptions. Among study limitations is the lack of information about the potential impact on results if nonparticipants had participated. Furthermore, we cannot exclude the possibility of an impact from unknown and unmeasured confounders. It is possible that depression at the time of survey influences both the reported grief resolution and the reported psychological and physiological morbidity. All estimates were therefore adjusted for depression. Restrictions reduce the generalizability to other groups such as firstgeneration immigrant children, cancer-bereaved children of other age groups and children of single-parent households. Regretfully, at this time for those who reported to have received support, we have only limited information on when support was provided and no information about why and what type of counselling or therapy that was offered.
Conclusions
We found that approximately half of cancer-bereaved teenagers reported little or no grief resolution 6 to 9 years after the loss, and this was accompanied by fatigue, insomnia and depressive symptoms. We believe it is essential that the magnitude and potential health consequences of unresolved grief are acknowledged by health-care professionals. They are in an optimal position to provide this knowledge to the teenagers and families in question. This may counteract potential misinterpretation regarding seemingly mild early reactions and failure to recognize and normalize late reactions in cancerbereaved youth. Our findings can guide the amelioration of support and preventive interventions, thus possibly reducing morbidity and unnecessary suffering in cancer-bereaved youth.
